ABSTRACT--A prominent odontoma was found projecting from the maxilla of an elkhorn sculpin Alcichthys elongatus, 27.4 cm in total length, captured in a trap for boreal whelk set offshore from Toyama Bay, the Sea of Japan, in late June, 2002. Microscopic examination of large spherical tumor (29 mm in diameter, 19 mm in depth and 6.5 g in weight) protruding well outside the mouth cavity revealed it to be surrounded by squamous epithelium containing numerous dental tissue masses (imperfect teeth or teeth germ) throughout the stromal tissue. The teeth germ comprisec odontoblasts, predentin and calcified dentin. No enamel (substantia adamantia) was demonstrated, although several fragments of calcified trabecular (spongy) bones were encountered. This type of tumor, diagnosed as a compound odontoma, seems to be the first report of such from teleost from Asian-Oceanic waters. The cause of the tumor is unknown.
An unusual cottid fish with an extensive tumorous spherule protruding from its mouth cavity was entangled in a trap for boreal whelk Buccinum spp. The captured site was 2.5 km offshore (160-230 m in deep) from the Johganji River mouth in Toyama Bay (Honshu Island), the Sea of Japan.
The trap was operated in mid-June, 2002.
The fish was identified as a female elkhorn sculpin Alcichthys elongatus.
Other elkhorn sculpins of similar size caught together with the former showed no sign of tumorous swellings.
Histological examination revealed the tumor to be a typical compound odontoma.
Because dental neoplasms are thought to occur rarely as spontaneous tumors in bony fishes and there have been no reports on teleostean odontomas from Asian-Oceanic waters, the following report has been compiled.
Materials and Methods
The elkhorn sculpin A. elongatus bearing the tumor was 27.4 cm in total length and 183 g in weight, the 
Results

Macroscopy
The tumor, comprising a firm white body, was nearly hemispherical to low conical in shape, being 29 mm in diameter, 19 mm in depth and 6.5 g in weight (Fig. 1) . The tumor was suspended by a very short stalk from very near the anterior most, slightly left aspect of the maxilla. The adhesive point of the stalk is measured 4 mm in diameter. The surface of the tumor was rather rough, although an anterior portion showed capillary dilation.
The cut surface along the dorso-ventral axis of the central portion was smooth, although tiny concavities, which appeared to be cysts containing dental material, were scattered over the surface, otherwise comprising stromal tissues.
No other tumorous structures and/or aberrancies were apparent in the buccal cavity and bran chial region. Because of the presence of the expanded tumor, the present fish had not been able to close its mouth.
Microscopy
The tumor was surrounded by pseudostratified squamous epithelium (Fig. 2 ), but mitotic figures were difficult to detect.
The outer layer corresponding to stratum lucidum was constructed from pale cells with rich cytoplasm and a long ovoid nucleus. Succeeding lay ers comprised the stratum granulosum and stratum spinosum, the latter with intercellular bridges between adjacent cells. The base layer comprised stratum germinativum (Fig. 2) .
Observed from a general aspect, numerous imper fect (germ) teeth were observed scattered over the entire cut surface (Fig. 3) . Several, irregularly placed cyst-like cavities with various size were also seen. AF-positive coagulated granules were recognized in these cavities. Dental tissue masses were embedded in loose connective tissue (stromatous tissue). Adjacent to the center of the plane (Fig. 3) , fragments of osteoid tissue (spongy bone) were encountered (Fig.  4) . MG-AF stain showed these tissue elements to include calcified bony tissues, such as dentin and spongy bone (characterized by deep red color), preden tin (green) and stromal tissue (purple).
In addition to the lack of erupted teeth, the develop ment of teeth germ in the tumorous swelling was variable.
The dental components of each tooth included layers of odontoblasts, predentin and dentin in turn, but neither true enamel nor ameloblasts were observed (Fig. 5) . This structural pattern corresponded to the germ of normally erupted tooth of minute conical form and teeth germ (Fig. 6 ).
In the teeth germ, the odontoblast was characteristi cally a tall columnar-like cell with a process on the apical region. Its basally shifted nucleus was ovoid in shape, but mitotic figures were difficult to observe. The cyto plasm, which exhibited basophilia, stained positively with AF, indicating its secretory nature. The cytoplasmic process penetrated deeply toward the predentin (Fig.  7) . The latter stained light green had a fibrous structure and occupied a large portion of the hard tissue of tooth (Fig. 8) . Dentin, extending from the middle of the tooth to the apex, stained deep red with ponceau de xylidine (MG-AF) and eosin (HE). This calcified (ossified) layer appeared to be relatively smooth (Fig. 9) .
Osteoid spongy bone, of somewhat trabecular pat tern, also stained deep red, the degree of calcification beeing stronger than that of dentin. In addition, several canaliculi containing cellular elements were sporadically encountered.
Several small masses of loose areolar connective tissue were apparent in the spongy bone (Fig. 10) .
As was noted macroscopically, in the tumorous por tion adhesive to the maxilla, congestion consisting of masses of red blood cells and small masses of small lymphocytes was recognized.
In addition, in this part of the areolar tissue numerous solitary red blood cells and small lymphocytes were widely distributed (Fig. 11) . Parasitic worms and small crustaceans were not encountered anywhere in the tumorous tissue.
Discussion
An odontoma is a kind of odontogenic tumor con structed from hard tissues (enamel, dentin and cement), being termed a mixed or hard odontoma, although it may also be considered to be a hamartoma rather than neoplasm.
Together with ameloblastomas, odontomas are often observed and classified as benign mixed tumors. Two types of odontomas are discriminated, being either complex or compound.
The former is com posed of irregular arrangements of conglomerate hard tissues (mainly dentin) of teeth, whereas the latter con sists of independent (solitary) or masses of variously sized and developed tooth-like structures (Shafer et al., 1983; Kramer et al., 1992) .
Odontomas are considered relatively uncommon neoplasms in man (Shafer et al., 1983; Kramer et al., (Moulton, 1990; Smith et al., 1993; Hale and Wilcock, 1996; Marti et al., 2000) . Interestingly, Hunter and Langston (1964) described a case of odontoma found in the fossil mammoth remains.
Similarly, reports of odontogenic tumors in fishes are very meager (Harshbarger, 1974; Budd and Robertson, 1978; Hays and Ferguson, 1989) , only 3 reports being based on true odontomas (Schlumberger and Lucke, 1948; Mawdesley-Thomas, 1975; Kinne, 1980 Kinne, -1990 Sinderman, 1990; Grabda, 1991) . These include: Plehn (1915) Moreover, a case of dermal odontoma (but not true dental neoplasm) developed in the skin near the clasper of the selachian dogfish Scyllium catulus was described by Ladreyt (1929) . Although a branchial osteochon droma was reported in Sparus auratus by Nash and Porter (1985) , this kind of tumor has no relation to any dental component. Yoshimizu et al. (1988) reported a remarkably malignant epithelioma in the snout of the chum salmon Oncorhynchus keta, which was experi mentally induced by O. masou virus. However, no simi larity was seen between this kind of invasive epithelial tumor comprising teeth and the present teeth germ tumor in the stromal tissue.
The present specimen of Alcichthys elongatus was diagnosed as having a compound odontoma, since many imperfect tooth-like structures consisting of odon toblast, predentin and dentin were scattered throughout the neoplastic stromatous tissue, surrounded by squa mous epithelium. The tooth-like structures (teeth germ) in the specimen, lacked any real enamel structure (hypermineralized tooth cap) as described in Polypterus sp. (Meinke, 1982) , Morone saxatilis (Groman, 1982) , Oncorhynchus keta and Tilapia nilotica (Sasagawa, 1984 (Sasagawa, , 1997 , Halichoeres poecilopterus and Pagrus ma jor (Sasagawa and Ishiyama, 1988) and Lepisosteus oculatus (Ishiyama et al., 1999 ) , in addition to mammals (Peyer, 1968; Kapur, 1976 ).
Odontomas have not been previously reported from fishes in Asian-oceanic waters, and never in elkhorn sculpin. Because the odontoma largely occuluded the mouth, feeding by the present specimen (usually on small fishes and crustaceans) must have been difficult.
The specific cause of the odontoma is unknown at present. As has been previously discussed in the con sideration of example of papillomatous growths in Pleuronectes yokohamae (Honma, 1993) and Acipenser transmontanus (Honma et al., 1999) , a reasonable caus ative agent may be mechanical stimulus (irritation) resulting from the diet (for example, calcified and chiti nous animals) which may injure the bucchal area. It is likely that successive injuries may induce neoplastic aberrations of germ dental tissues.
The possible contribution of water pollution and/or sediments including unknown carcinogenic chemicals, and severe inflammatory swelling caused by parasitic crustaceans (Honma and Ho, 1988; Honma and Chiba, 1991) were excluded from the present case. 
